Cellular glutathione, thermal sensitivity, and thermotolerance in Chinese hamster fibroblasts and their heat-resistant variants.
HA-1 Chinese hamster fibroblasts and two heat-resistant variants, designated 2242 and 3012. have been investigated to determine the role that glutathione (GSH) plays in intrinsic cellular resistance to heat and in the development of thermotolerance. The constitutive levels of GSH did not correlate with intrinsic heat sensitivities, but depletion of GSH sensitized all three cell lines to thermal stress. After heating (43.5 degrees C/2 h), surviving fractions were 1 X 10(-3), 1 X 10(-2), and 8 X 10(-3) for HA-1, 2242, and 3012 cells, respectively. Depletion of cellular GSH with L-buthionine-S, R-sulfoximine to less than 10% of control values sensitized such that the thermal responses of these three cell lines were nearly indistinguishable at 43.5 degrees C. Surviving fractions were 2 X 10(-4), 1 X 10(-4), and 1 X 10(-4) for L-buthionine-S,R-sulfoximine-treated HA-1, 2242, and 3012 cells, respectively, following heating at 43.5 degrees C for 2 h. The development of thermotolerance in HA-1 cells following heat shock (45 degrees C/15 min) was unaffected by the inhibition of GSH synthesis. On the other hand, when GSH levels were maintained at extremely low levels, the development of thermotolerance was inhibited. In addition, following heat shock, cellular GSH was decreased and remained below control levels during the development of thermotolerance.